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CHMEHOHTHAfl MHKPOO>JIOPA, 
KOJIOHH3HPYIOII1AS TErYMEHT TRIAENOPHORUS NODULOSUS 
(CESTODA) H KHIHEHHHK ETO X03BHHA - mYKH 

© 3K. B. Koptieea, A. O. IIjiothhkob 

BnepBbie npoBezieHbi ajieKTpoHHo-MHKpocKonMHecKMe nccjie^oBaHMH cmm6mohthoh 
MMKpO(J)JIOpbI, KOJIOHH3HpyK>meM CJIM3MCTyiO KHIlieHHMKa pbl6bl H ee napa3MTOB. B pe- 
3yjibTaTe nojiyHeHbi HOBbie aaHHbie o 6Hopa3Hoo6pa3HM 6aKTepHH, accouMMpoBaHHbix c 
M3y4eHHbiMH opraHH3MaMM. Hapaay c yxce H3BecTHbiMM npe^cTaBMTejiHMM khuichhoh 
MHKpo(J)Jiopbi pbi6 BbiHBjieHbi npeflCTaBHTejiH HaHo6aKTepHH m cnMpoxeT. CnMpoxeTbi ko- 
JIOHH3HpyiOT TOJIbKO KMUieHHMK LUyKH, HaH06aKTepHH o6HJIbHO nOKpbIBaiOT nOBepXHOCTb 
anHKajibHbix omejioB mhkpobopchhok KHiueHHHKa myxn h mmkpotpmxmm TeryMeHTbi uec- 
To^bi. K oco6eHHOCT«M M3yneHHbix MMKpoopraHH3MOB cjie^yeT othcctm cxo^ctbo 6ax- 
TepHM b noBepxHOCTHbix (J)paKUMHX napa3HTa w xo3HHHa h cneuMcJ)MHHocTb rjiyGHHHbix 
4)paKUMM, npej^CTaBJieHHblX 06jIHraTHbIMM CHM6HOHTaMH COOTBeTCTByiOmHX OpraHM3MOB. 
Ha ocHOBaHMM nojiyneHHbix ^aHHbix moxcho KOHCTarapoBaTb Hajinnwe y uecTo jx HopMajib- 
hom chm6mohthoh MHKpocJ)Jiopbi, o6HTaiomeM Ha noBepxHOCTH TeryMeHTa, o6jia^aiomeH 
cneuH(J)HHecKHMH Mopc^ojiorHHecKHMH oco6eHHOCTHMH h o6ecneHHBaiomeH roMeocTa3 
rejibMHHTa h c6ajiaHCHpoBaHHOCTb OTHomeHHH b cncTeMe napa3HT— xo3hhh. 


CHM6HOHTHaH MHKpo(J)jiopa KHuieHHHKa — 3 bojik)uhohho 3aKpen;ieHHaH 
4>opMa cymecTBOBaHH5i 6ojibuiHHCTBa MHoroicrceTOHHbix opraHH3MOB (YrojieB, 
1985), nocKOJibKy MHKpoopraHH3Mbi, 3aceji5nomHe KnuieHHHK, o6jiaaaioT Ha6o- 
poM cneuH(J)HHecKHx (^epMeHTOB h aKTHBHo ynacTByioT b npouecce nnmeBape- 
hhh, nmpo;iH3yfl cy6cTpaTbi, He^ocTynHbie 4>epMeHTaM xo3HHHa (YrojieB, Ky3b- 
MHHa, 1993). B pe3ynbTaie xcH3He^eHTejibHOCTH khiuchhoh MHKpo^xriopbi chh- 
Te3HpyioTCH BHTaMHHbi h ,apynie He3aMeHHMbie BemecTBa. HopMajibHan hjih 
aBTOXTOHHaH MHKpOCj)nopa KHUieHHHKa CTHMyjIHpyeT aKTHBHOCTb HMMyHHOH CH- 
CTeMbl X03HHHa H npenflTCTByeT KOJIOHH3aUHH CJIH3HCTOH aJIJIOXTOHHbIMH, B TOM 
HHCJie h naToreHHbiMH MHKpoopraHH3MaMH, TeM caMbiM no,zmepxcHBaH ro- 

MeocTa3 (Tannock, 1999). 

H3yHeHHK) BHJXOBOTO pa3H006pa3HH KHUieHHOH MHKpO(J)JIOpbI MOpCKHX H 
npecHOBo^Hbix pbi6 nocBHineHO 3HaHHTejibHoe kojihhcctbo pa6oT (cm. o63op: 
Hansen, Olafsen, 1999). CymecTByioT HeMHoroHHCJieHHbie yjibTpacipyKTypHbie 
Hccjie^oBaHHH, HanpuMep b pa3JiHHHbix OT^ejiax nnmeBapHTejibHoro Tpaicra pa- 
^yxcHOM (J)openH 6bmo onncaHO HecKOJibKO Mop4)o;iorHHecKHx pa3HOBH,ziHOCTeH 
MHKpoopraHH3MOB (Leser, Pointel, 1979). O^HaKO pa6oTbi no H3yHeHHio B3an- 
MOOTHOllieHHM MOK^y MHKpO(J)nOpOH KHllieHHHKa H TeJIbMHHTaMH, 06HTaK)IHH- 
mh b HeM, e^HHHHHbie (Arme et al., 1983) n BbinojmeHbi Ha TenjiOKpoBHbix xcn- 
BOTHblX. AHanOTHHHbie HCCJie^OBaHHfl KHllieHHOM MHKpO(J)JIOpbI, KOJIOHH3HpyiO- 
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men noKpoBbi 3H,aonapa3HTOB pbi6, He npoBojinjiHCb. KaK 6 hjio ycTaHOBJieHO , 
co CJIH3HCTOH noBepxHOCTbio KHiueHHHKa my™ h TeryMeHTOM ee napa3HTa Triae- 
nophorus nodulosus c pa3JiHHHOH CTeneHbio npoHHOCTH accounupyeTCH 3HaHH- 
TejibHoe KOJiHHecTBO 6aKTepnii (PhBeKOBa, JIanTeBa, 2002). KpoMe Toro, noKa- 
3aHO, HTO B KHLLieHHHKe myKH reJIbMHHT H CHM6HOHTHafl MHKpO(j)JIOpa (j)OpMH- 
pyiOT MHKpo6HoueH03, me OaKTepnajibHbie (jjepMeHTbi, b nacTHOCTH npoTea3bi, 
ynacTByioT b npoueccax nnmeBapeHHfl KaK xo3HHHa, TaK h ero napa3HTa (H3Be- 
KOBa, 2003). Ilepeji HaMH CTOHJia 3a^ana H3yHHTb MopcjjojiornHecKoe pa3Hoo6- 
pa3ne h yjibTpacTpyKTypHbie oco6chhocth CHM6noHTHbix OaKTepnH, kojiohh3h- 
pyiomnx khihchhhk myKH h noKpoBbi ee khihchhoto napa3HTa Triaenophorus 
nodulosus . 


MATEPHAJI H METO^HKA 

riojiOB03pejibix Triaenophorus nodulosus (Pallas, 1781) H3BjieKajiH H3 khihch- 
HHKa myKH Esox lucius L., OTJioBJieHHbix b PmOhhckom Bo,aoxpaHHJiHme. HepBeii 
h KycoHKH KHuieHHHKa (J)HKCHpoBajiH CHanajia 0.5%-hmm rjnoTapoBbiM ajibaern- 
jxou Ha KaKo^HJiaTHOM 6y(J)epe (pH 7.2) b TeneHHe 1 h, 3aTeM 5%-hhm nnoTapo- 
bhm ajibaenmoM b TeneHHe 1—2 cyT, jiocjjHKCHpoBajiH 2%-hmm OSO4 Ha tom ^ce 
6y(J)epe, jienmpaTHpoBajiH b cnnpTax, aueTOHa, nocjie Hero nacTb MaTepnajia 3a- 
jiHBajiH b anoH—apajmHT, jipyryio — BbicymHBajiH b annapaTe kphthhcckoh 
tohkh jxiift nocjie^yiomero H3yneHHfl b CKaHHpyiomeM sjicktpohhom mhkpocko- 
ne LEO-1420. Tohkhc cpe3bi KOHTpacTHpoBajiH ypaHHJiaueTaTOM, cbhhuom h 
npocMaTpHBajiH b sjicktpohhom MHKpocKone JEM-100C npn 80 kV. 

Y 4 3K3. T. nodulosus npoH3BoaHJiHCb nojicneTbi coothoihchhh mhkpotph- 
xhh h OaKTepnajibHbix kjictok, KOJiOHH3HpyiomHX TeryMeHT, Ha 1 mm 2 noBepx- 
hocth napa3HTa, b 3 oxaejiax ctpo6hjim cooTBeTCTBeHHo: Ha noBepxHOCTH cko- 
JieKca (I OTjieji), Ha noBepxHOCTH hjichhkob c (jjopMnpyiomeHCH penpojiyKTHBHOH 
CHCTeMOH (II oxaejl) H HJieHHKOB C MBTKOH, 3anOJIHeHHOH C(J)OpMHpOBaHHbIMH 
HiiuaMH (III OTjieji CTpoOnjibi). AHajiornHHbiM o6pa30M chhtbjih cooraomeHHe 
MHKpOBOpCHHOK H SaKTepHaJIbHbIX KJieTOK Ha 1 MM 2 nOBepXHOCTH KHLlieHHHKa 

y 3 3K3. myK. 


PE3YJIbTATbI 

C npHMeHeHneM mctojiob CKaHHpyiomeH h TpaHCMHCCHOHHOH sjicktpohhoh 
MHKpOCKOnHH BbIHBJieHO, HTO nOBepXHOCTb UeCTOJIbI T. nodulosus H CJIH3HCTan 
KHiueHHHKa ee xo3HHHa — myKH noKpbiTa MHoroHHCJieHHbiMH h pa3Hoo6pa3- 
HblMH OaKTepHHMH. Y H3yHCHHbIX OpraHH3MOB 6aKTepHH-aCCOU,HaTbI KOJIOHH3H- 
pyiOT b ochobhom anHKajibHbie nac™ cneuHajiH3HpoBaHHbix noBepxHOCTHbix 
CTpyKTyp (MHKpOBOpCHHKH KHLlieHHHKa myKH H MHKpOTpHXHH TeryMCHTa Ije- 
^CTOjibi), HaMH ohh paccMaTpHBajiHCb KaK «noBepxHOCTHaH» nonyjiHUHH. OjmaKO 
nacTb OaKTepnii b 3HaHHTejibHO MeHbiiiHX KOJiHHecTBax BbiHBjiHeTCH b 6ojiee rjiy- 
60KHX CJIOHX: Mexmy MHKpOTpHXHflMH H MHKpOBOpCHHKaMH H B HX OCHOBaHHH, 
Ha anHKajibHOH noBepxHOCTH snHTejiHH. 3th OaKTepnn 6 bijih OTHeceHbi k «niy- 
6hhhoh» nonyjiHUHH. MopcjjojiorHnecKHe h yjibTpacTpyKTypHbie xapaKTepncTH- 
kh jiaHHbix nonyjiHUHH MHKpoopraHH3MOB cymecTBeHHO pa3JiHHaiOTCH. Taioxe 
3HaHHTeJIbHO pa3JIHHaiOTCH OaKTepHH, KOJIOHH3HpyiOmHe CJIH3HCTyiO KHineHHH- 
Ka myKH h TeryMeHT ee napa3HTa. 
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I. CoomHoiuenue daicmepuu u noeepxHocmHbix MUKpocmpyKmyp 
KOJiOHmupyeMbix noeepxHocmeu 

Y T. nodulosus kojihhcctbo mhkpotphxhh Ha 1 mm 2 noBepxHOCTH I oraejia 
napa3HTa cocTaBHJio 9.43 ± 1.6 mjih, Ha noBepxHOCTH II oraejia — 27.75 + 
± 5.53 mjih, Ha noBepxHOCTH III oraejia — 24.32 ± 2.98 mjih. Hhcjio THnHHHbix 
6aKTepHajibHbix kjictok niyOHHHOH nonyjiHUHH Ha 1 mm 2 noBepxHOCTH I orae- 
jia napa3HTa HacHHTbiBajio 3.13 ± 1.09 mjih, Ha noBepxHOCTH II oraejia — 3.47 ± 
± 0.66 mjih, Ha noBepxHOCTH III oraejia — 4.19 + 0.64 mjih (phc. I, A). Kojihhcct- 
BO MHKpOBOpCHHOK Ha 1 MM 2 KHIIICHHHKa myKH COCTaBHJIO 28.98 ± 5.33 MJIH, 
Torjia KaK hhcjio OaKTepHajibHbix kjictok TaKxe myOHHHOH nonyjiHUHH Ha toh 
xe njioma/iH — 0.45 ± 0.15 mjih hit. (phc. 1, E). 


II. Mwcpo(p/iopa, 

acconuupoeaHHax c noeepxHocmbio noKpoeoe napa3uma 

Ha CKaHorpaMMax npejiCTaBjieHa npeHMymecTBeHHO noBepxHocTHan (JipaK- 
UHH MHKpoOHOTbl, KOJIOHH3HpyK>mafl KOHIjeBbie OTOejIbl MHKpOTpHXHH. 3jieKT- 
poHorpaMMbi cpe30B bbihbjihiot b nepByio onepejib npeACTaBHTejieH nnyOHHHOH 
(JipaKUHH OaKTepHH, accouHHpoBaHHbix c 6a3ajibHbiMH oraejiaMH mhkpotphxhh 
h UHTonjiaaMaraHecKOH MeM6paHOH TeryMeHTa. 

noBepxHOCTHan MHKpocjDJiopa 

BoJIbLLIHHCTBO OaKTepHH npeACTaBJieHO naJIOHKOBHJIHbIMH KJieTKaMH, OJJHH 
H3 KOTopbix pacnojioxeHbi oraejibHo (pnc. 2, A ), Apyrne o6pa3yiOT MHorojiyne- 
Bbie MHKpOKOJIOHHH (pHC. 2, E). He3HaHHTCJIbHOe KOJIHHeCTBO OaKTepnajibHbix 
KJieTOK npejicTaBJieHo KOKKaMH (pnc. 2, E). no cBoeMy BHeniHeMy CTpoeHHio 
Bee OaKTepHH noBepxHocTHoft (JipaKUHH moxho pa3,aejiHTb Ha 5 MopcJiOTHnoB 
(cm. TaOjiHuy). 

OcHOBHyio nacTb OaKTepHH (90—99 % no hhcjichhocth), KOJioHH3HpyiomHx 
HapyxHyK) noBepxHOCTb uecTOji, cocTaBJiniOT yjibTpaOaKTepHH (hjih HaHoOaK- 



MHKpOBOpCHHKH BaKTepHH 


Phc. 1. CooTHouieHHe 6aKTepHH h anHKajibHbix MHKpocTpyKTyp anHTeJiHH. 

A — Ha noBepxHOCTH TeryMeHTa uecTO/ibi T. nodulosus, E — Ha noBepxHOCTH KHineHHHKa myKH. 1 — mhkpotph¬ 
xhh, 2 — 6aKTepHH. 

Fig. 1. Bacterial cells on the apical epithelial microstructures. 
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PMC. 2. rioBepXHOCTHaH MMKpo4)JIOpa. 

A—B — 6aKTepnajibHbie KJieTKH h mhkpokojiohhh, accouHHpoBaHHbie c mhkpotphxhhmh T. nodulosus ; F—E — 
6aKTepnajibHbie KJieTKH h mhkpokojiohhh, accouHHposaHHbie c mhkpobopchhk3mh KHuienHHKa myKH. mk — mhk- 

pOKOJlOHHfl. 

Fig. 2. Surface microflora. 


TepHH), Ha3biBaeMbie TaK H3-3a Hpe3BbiHaiiH0 Majibix paaMepoB (0.1—0.2 x 
x 0.05—0.1 mkm). MacTb kjictok npe^cTaBJieHa KOKKaMH, ^apyraa nacTb — kok- 
KonajioqKaMH, ho OojibixiHHCTBO hmciot najiOHKOBHOTyio <i)opMy c 3axpyrjieH- 
HblMH HJ1H 06 py 6 neHHbIMH KOHUaMH (pHC. 2 B). 3th 6aKTepHH nJlOTHO npH- 
KpenjieHbi k noBepxHOCTH anHKajibHbix OT,aejiOB mhkpotphxhh h, no-BH^HMOMy, 
nrpaioT cymecTBeHHyio pojib b o6pa30BaHHH SHoruieHKH Ha noBepxHOCTH Tery- 
MeHTa uecTo^bi. HeKOTopbie MejiKwe najioHKOBH^Hbie HaHo6aKTepHH o6pa3yiOT 
CKonjieHHH b BH^e «nyHKOB» hjih MHorojiyneBbix 3Be3,a (pwc. 2, E). 
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XapaKTepHCTHKa MOpc})OTHnoB 6aKTepHajibHbix kjictok, KOjiOHH3HpyiomHx KHiuenHHK myKH h TeryMeHT ee napa3HTa 

Characteristics of the morphotypes of bacterial cells associated with the pike intestine and the tegument of its cestode parasite 


OpaKUHH 

Mop(J)o- 

Tunbi 

Pa3Mepbi icneTOK, mkm 

KpaTKoe Mop(})OJiorHMecKoe onucaHHe KjieTOK 

IloBepXHOCTHafl MHKpocj)jiopa napa3HTa 

1.1 

0.5—1.5 X 0.05-0.1 

fljiHHHbie TOHKHe npHMbie hjih H3orHyTbie najiOHKH c 3aKpymeHHbi- 
MH KOHUaMH, OjiHHOHHbie 


1.2 

0.3—1.0 x 0.1—0.2 

KopoTKHe npHMbie najioHKH c 3aKpynieHHbiMH hjih o6py6jieHHbiMH 
KOHuaMH, ojiHHOMHbie hjih b rpynnax 


1.3 

0.3—0.8 

OjiHHOHHbie KOKKH 


1.4 

0.4—0.6 x 0.2—0.3 

OjIHHOHHbie JIHCKOBHJIHbie 6aKTepHH 


1.5 

0.1—0.2 x 0.05-0.1 

HaHo6aKTepHH 

r^ybHHHan MHKpocJ)Jiopa napa3HTa 

2.1 

0.8—2.3 x 0.3—0.5 

SjuinncoBH^Hbie 6aKTepHH, cobpaHHbie b uenonKH 


2.2 

1.0—1.5 x 0.1—0.2 

HHTeBHJIHbie 6aKTepHH C 3aOCTpeHHbIMH KOHuaMH 


2.3 

0.3—0.4 

OjiHHOHHbie KOKKH 

IlOBepXHOCTHaH MHKpO(J)JIOpa X03HHHB 

3.1 

1.0—2.0 x 0.05-0.1 

fljiHHHbie npHMbie hjih H3orHyTbie najioHKH c 3aKpyrjieHHbiMH KOH¬ 
uaMH, OjIHHOMHbie hjih b rpynnax 


3.2 

0.6—1.0 x 0.2—0.3 

KopoTKHe npHMbie najioHKH c o6py6jieHHbiMH KOHuaMH, ojiHHOHHbie 
hjih b rpynnax 


3.3 

0.6—0.9; 1.0—1.3 h 1.4—1.7 

MejiKHe, cpejiHHe h KpynHbie kokkh, ojiHHOHHbie hjih b rpynnax 


3.4 

6.0—8.0 x 0.3—0.5 

CnnpajieBHAHbie ojiHHOHHbie GaKTepHH (cnnpoxeTbi) 


3.5 

0.1—0.5 x 0.05-0.2 

HaHo6aKTepHH 

DiedHHHafl MHKpO(j)JIOpa X03flHHa 

4.1 

OparMeHTbi uihphhoh 1.2 

CnnpajieBHjiHbie ojiHHOHHbie OaKTepHH (cnHpoxeTbi) 


4.2 

0.3 x 0.4 

Kokkh, ojiHHOHHbie hjih b rpynnax 




Diy6HHHa5i MUKpcxJuiopa 

MeTO^OM TpaHCMHCCHOHHOH SJieKTpOHHOH MHKpOCKOIIHH 6bma nccjieaoBaHa 
MHKpo4)nopa, accouHHpoBaHHaH c noBepxHocTbio TeryMeHTa T. nodulosus b pa3- 
jiHHHbix OTOejiax cTpoSHJibi: Ha CKOJieKce w rnenKe, Ha noBepxHocTH hjichhkob 
C 4)OpMHpyK)meHCH nOJIOBOH CHCTeMOH H Ha nOBepXHOCTH 3penbIX HJieHHKOB c 
3anOJIHeHHOH HHIjaMH MaTKOH. MHKpOOpraHH3MbI OTCyTCTBOBajIH TOJIbKO Ha Te- 
MeHHOH nnacTHKe h BOKpyr KpionbeB napa3HTa. Ebmo ycTaHOBjieHO, hto noBepx- 
HocTb TeryMema T. nodulosus Ha CKOJieKce, Ha noBepxHocTH OoTpnn, Ha rnenKe 
h Ha BceM nporaxceHHH CTpo6njibi KOJiOHH3npyeT 3 THna npoKapnoTHHecKnx 
MHKpOOpraHH3MOB: KOKKH, naJIOHKH C 3aOCTpeHHbIMH KOHIjaMH H IjenOHKH MHK- 
poopraHH3MOB (cm. Ta6jiHuy). 

UenOHKH 3JUIHnC0BHAHbIX KJieTOK Ha6jHO,aaiOTCH Mexc^y KOHyCOBHaHbIMH 

h TpySnaTbiMH mhkpotphxhhmh (pnc. 3, A), Toraa KaK HHTeBHaHbie 6aKTepHH 

BCTpaHBaiOTCH KaK Mexcfly KOHyCOBHaHbIMH H TpySnaTblMH MHKpOTpHXHflMH, TaK 
h b me;m Mexcay TpyOnaTbiMH nojiHMHKpoTpnxHflMH, o6pa3yiomHMHCfl b npo- 
uecce pacmenjieHHH TpocJmnecKHx mhkpotphxhh napa3HTa. TaKHM o6pa30M, 
6ojibiiiHHCTBo najioneK He KOHTaKTHpyeT c noBepxHocTbio TeryMeHTa, a acco- 
UHHpyeTCH B OCHOBHOM C 60K0BbIMH nOBepXHOCTXMH <J)HKCaTOpHbIX MHKpOTpH- 
xhh, oflHaKO HaGjnoaaiOTCfl cjiynaH npHKpenjieHHx k 6okobmm noBepxHocraM 
Tpo4)HHeCKHX MHKpOTpHXHH (pHC. 3, E ). 


III. Mutcpocpjiopa, 

accou i uupoeaHHan c noeepxHocmbw KumennuKa u^ym 

lloBepxHocTb H3yHeHHoro hbmh cpeaHero OTaejia KHmenHHKa noKpbrra cjio- 
eM CJ1M3M, b kotopom Ha KOHueBbix OTaejiax MHKpoBopcHHOK, a TaKxce Mexc^y 
hmmh OecnopnaonHo pacnojioxceHbi kjictkh h mhkpokojiohhh 6aKTepHM. 


riOBepXHOCTHaX MHKp0(|)J10pa 

HecMOTpn Ha BbipaxceHHoe MHoroo6pa3ne MHKpoopraHH3MOB, pa3JiHHaio- 
muxcH no <J)opMe, pa3MepaM m B3aHMopacnojioxceHHio kjictok, Bee ohh npHHaa- 
JiexcaT k 5 Mop4)OTHnaM (cm. Ta6jiHuy). HaOjnoaaioTCfl kokkh 3 pa3MepHbix Ka- 
TeropHH h aJiHHHbie najionKOBnaHbie 6aKTepnn (pnc. 2, r — E ), oaHaKO ochob- 
Han Macca MHKpoopraHH3MOB npeacTaBjieHa HaHoOaKrepHHMH (pnc. 

rjiy6HHHan MHKpocjxnopa 

DiyOHHHan 4)paKUHH 6aKTepHH-CHM6noHTOB KHineHHHKa myKH npeacTaBneHa 
2 Mop4)oranaMH OaKTepHH: KOKKaMH (pnc. 3, 5, E ) h cnHpoxeTaMH (pnc. 3, Jf ) 
(cm. TaS^Huy). 


OBCYXKaEHHE 

B coBpeMeHHOH jmTepaType yTBepanjiocb MHeHHe, hto pbi6bi o6;iaaaK)T cne- 
UH(j3HHecKOH khihchhoh MHKpo^jiopoH, cocTonmen H3 aapoOHbix, a TaKxce 4>a- 
KyjibTaTHBHbix h o6;mraTHbix aHa3po6Hbix 6aKTepHH (Hansen, Olafsen, 1999), 

npHHCM COCTaB OaKTepHajIbHOH MHKpO(j);iOpbI MOXCeT H3MeHHTbCH B 3aBHCHMO- 
cth ot B03pacTa h nnmeBoro CTaTyca pbi6, a TaKxce b 3aBHCHMOCTn ot ycjioBHH 
OKpyxcaiomeH cpeaw (Ringo et al., 2003). flaHHbie no cpaBHHTe;ibHOMy H3yne- 
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Phc. 3. DiySHHHaa MHKpotJuiopa. 

A — uenoMKa 6aKTepHajibHbix kjictok Ha noBepxHOCTH TeryMeHTa T. nodulosus , E — HHTeBHflHbie OaKTepHH Ha no- 
BepxHocTH TeryMeHTa T. nodulosus , B— kokk Ha noBepxHOCTH BcacbiBatomen kjictkh KHUieHHHKa myKH, 7 1 — kok- 
KH Ha nOBepXHOCTM CJIH3HCTOH OOKaJIOBHflHOH KJICTKH KHUieHHHKa myKH, — CIlHpOXeTa B npOCBeTe KHllieMHHKa 
myKH. MS — MHKpOBOpCHHKH, Mm — MHKpOTpHXHH, (p — $H6pHJUIbI, 3 — 3IlHTejIHH. MacUITa6Hbie JIHHefiKH, MKM1 

A, B > r- 0.5; 0.3; A- 0.1. 

Fig. 3. Deep microflora. 
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HHIO CHM6hOHTHOH MHKpO(|)JIOpbI KHUieHHblX napa3HT0B H HX X03HCB HeMHOTO- 
HHCJieHHbl H 60JIbllieM HaCTbK) 6bIJIH nOJiyHeHbl Ha TeiUIOKpOBHblX XCHBOTHbIX. 
Tax, y Kpbic, HHc^HUHpOBaHHbix uecTOzzon Hymenolepis sp., HaOjnozjajiocb yMe- 
HbineHHe HHCJieHHOCTH 6aKTepHH B TOHKOM H B TOJICTOM KHUieHHHKe, npHHCM 
OTMenajiocb 6o;iee 3HanHTejibHoe coKpameHHe hhcjichhocth npn Oojibinen hh- 
TeHCHBHOCTH HHBa3HH (Arme et al., 1983). 

HaMH Ha noBepxHOCTH KHinenHHKa myKH — OKOHHaTejibHoro xo3HHHa Triae- 
nophorus nodulosus He 6buio oOiiapyxceHO yMeHbineHHfl hhcjichhocth OaKTepHH 
npn HajiHHHH napa3HTOB. IIocKOJibKy T. nodulosus cneuH^HHecKHH napa3HT 
myKH, OTHTejibHan coBMecraafl 3bojhoh:hh napraepoB b emiHOH napa3HTapHOH 
CHCTeMe npHBejia k cGajiaHCHpoBaHHOCTH OTHOineHHH b CHCTeMe napa3HT—xo- 
3HHH. C 3THM CBH3aHa MHHHMaJIbHafl naTOreHHOCTb reJIbMHHTa npH BbICOKOH 
nacTOTe ero BCTpe^aeMOCTH b nonyjnmHH xo3flHHa. TaK, TpHeHO(f)opo3 He npn- 
bo/jht k rnGejiH myKH ^axce npn 04em> bhcokoh (no 2000 3K3.) khtchchehocth 
HHBB3HH (llpOHHHa, llpOHHH, 1982, 1988). llO-BHZZHMOMy, MeTa60JIH3M X03HH- 
Ha, napa3HTa H CHM6HOHTHOH MHKpO(|)JIOpbI SBOJIIOIJHOHHO B3aHMOCBH3aHbI, H 
HHBa3HH napa3HTa He bjihhct Ha KanecTBemibie noKa3aTejiH KHmenHbix 6aKTe- 
Phh-chm6hohtob pbi6bi, perHCTpnpyeMbie npn 3JieKTpOHHO-MHKpocKonHHecKOM 
HCCJieZZOBaHHH. 

YcTaHOBjieHO, hto kojikhcctbo OaKTepnajibHbix kjictok, accouHnpoBaHHbix c 
1 MM 2 nOBepXHOCTH T. nodulosus , OflHHaKOBO Ha BCeM npOTHXCeHHH CTpoOHJIbI — 
3—4 mjih OaKTepnajibHbix KJieTOK. B to xce BpeMH njiOTHOCTb pacnojioxceHHH 
MHKpoTpHXHH 0Ka3biBaeTC5i HanGojibineH b cpezmen nacTH ctpoOhjim (pnc. 1, A). 
3to nozzTBepxczzaeTCH aHajiorHHHbiMH zjaHHbiMH, nojiyneHHbiMH npn nceB£0(|)HJi- 
JiHziHbix necTOZl Eubothrium rugosum h Bothriocephalus scorpii , y KOTopbix Han- 
MeHbman njiOTHOCTb mhkpotphxhh xapaKTepHa mra CKOJieKca, a HaHOojibman — 
Wm cpezmen nac™ ctpoOhjih (KynepMaH, 1988). Heo6xo£HMO OTMeraTb, hto 
njiOTHOCTb MHKPOTPHXHH B CpejJHeH MBCTH TeJia napa3HTa (27.75 MJIH) 6jIH3Ka k 
nJIOTHOCTH pacnOJIOXCeHHH MHKpOBOpCHHOK Ha noBepxHOCTH KHIlieHHHKa myKH 
(28.98 mjih), hto noziTBepxziaeT npejmojioxeHHe o Han6ojiee aKTHBHOM ynacTHH 
b nHmeBapHTejibHO-TpaHcnopTHbix npoueccax hmchho cpe/men qacra ctpo6h- 
jibi napa3HTa (KynepMaH, 1988). Heo6xozjHMO OTMeTHTb, hto Ha noBepxHOCTH 
TeryMema necTOzmi kojihhcctbo 6aKTepHH uohtvl Ha nopmjOK 6ojibine, neM Ha 
noBepxHOCTH KHiueHHHKa xo3HHHa. PaHee 6biJio noKa3aHO, hto c noBepxHOCTH 
KHinenHHKa CMbiBaeTCH b 2 pa3a 6ojibmee kojihhcctbo OaKTepHH, hqu c Tery- 
MeHTa nepBH (PbBeKOBa, JlameBa, 2002). Ilo-BHziHMOMy, oto oSbHCHHeTcn 6o- 
Jiee npoHHbiM npHKpenjieHHeM 6aKTepHH k mhkpotphxhhm napa3HTa, hqu k mhk- 
pOBOpCHHKaM KHmeHHHKa. flaHHOe HBJieHHe MOXCeT 6bITb CBH3aHO C HaJIHHHeM 
cjioh cjih3h, noKpbiBaiomero mhkpobopchhkh h nrpaiomero pojib MaTpHKca, b 
kotopom 3aKpenjiHK)TCH OaKTepnajibHbie kjictkh. 3Ta cjiH3b, bo3moxcho, npennT- 
CTByeT HenocpeziCTBeHHOH azzre3HH OaKTepHH k MHKpOBOpCHHKaM. lloBepxHOCTb 
TeryMema, He npozzyunpyioman cjiH3b, HenocpezzcTBeHHO B3aHMOzzencTByeT c 
npOKapHOTaMH, KOTopbie njiOTHO npHKpenjraiOTCfl k mhkpotphxhhm. 3to no jx- 
TBepxmaeTCH Ha 3JieKTpoHorpaMMax, rzze CHMOnoHTHbie SaKTepHH KHmenHHKa 
B OCHOBHOM JIOKaJIH3yiOTC5I B CJIOe CJIH3H, pexe — Mexmy MHKpOBOpCHHKaMH, 
Torzza KaK k mhkpotphxhhm napa3HTa nponHO npHKpenjineTCH mhoxccctbo mhk- 
poopraHH3MOB. B MecTe KOHTaKTa OaKTepHH HHzzynnpyiOT CTpyKTypHbie nepe- 
CTpoiiKH h yrojimeHHe B3aHMOzzeHCTByiomHX MeMOpaH. HacTO BbiHBJineMbie 4>h6- 
pnjuiHpHbie CTpyKTypbi, noxoxcne Ha nnjin, eme 6ojiee ycnjiHBaiOT nponHOCTb 
ajlTQ3mi. 

KojiHnecTBeHHbie pa3JiHHHH MHKpoopraHH3MOB Ha noBepxHOCTH napa3HTa h 
KH inenHHKa conpoBOxmaiOTCH pa3JiHHHHMH b KanecTBeHHOM cocTaBe mhkpocJijio- 
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pbi, KOJiOHH3HpyiomeH TeryMeHT uecroabi h cjiH3HCTyio KHineHHHKa myKH. Hh- 
TepeCHO, HTO OTJIHHHH BbIHBJieHbl He TOJIbKO Cpe^H Cy6nOnyJIHUHH 6aKTepHH, 
aCCOUHHpOBaHHbIX C TeryMeHTOM H CJIH3HCTOH KH111KH, HO H epe^H pa3HbIX (|)paK- 
uhh — noBepxHOCTHOH h rjiy6nHHOH. C noKpOBaMH uecTO^bi T. nodulosus h no- 
BepxHocTbio KHiiieHHHKH ee xo3HHHa — myKH accouHHpoBaHa pa3Hoo6pa3Han 
CHM6HOHTHan MHKpoc|)jiopa; HaMH o6HapyxceHO 15 Mopc|)OTHnoB npoKapnoTHne- 
ckhx KJieTOK, H3 hhx — 8 Ha noBepxHOCTH napa3HTa h 7 — Ha noBepxHOCTH 
CJIH3HCTOH KHineHHHKa myKH (cm. Ta6;iHuy). B to xce BpeMH b jiHTepaiype OTMe- 
HeHbl OnncaHHH e^HHHHHblX MOp(J)OTHnOB 6aKTepHH-CHM6HOHTOB pbl6. TaK, 
b nHJiopHHecKHx npn,aaTKax pa^yxcHOH c|)opejiH o6HapyxceHbi najiOHKOBH^Hbie 
6aKTepHH; b cpe^HeM KHixieHHHKe — miHHHbie npnMbie najiOHKH c oneHb HeneT- 
KHMH KOHUaMH H CnHpaJIbHO 3aKpyHCHHbie 6aKTepHH C pe3KO OHepneHHblMH 
KOHuaMH (Leser, Pointel, 1979). Ilpn H3yneHHH yjibTpacipyKTypbi onniejinn 3a£- 
Hen nacTH khlukh myKH 6buiH c^ejiaHbi (JjOTorpacJjHH, Ha kotopmx othctjihbo 
BH£Hbi HeMHoroHHCJieHHbie kokkh, pacnojioxceHHbie b TOJime meTOHHOH KaHMbi 
(KynepMaH, Ky3bMHHa, 1984; Kuperman, Kuz’mina, 1994), aHajiorHHHbie onn- 

CaHHblM HaMH. 

IIomhmo HaHo6aKTepHH k pa3p5my HHTepecHbix HaxoziOK cjie^yeT othccth 
6aKTepHH tfHCKOBHtfHOH (jjOpMbl, OHeHb nOJIHMOp(J)HbIX 6aKTepHH, AOMHHHpyiO- 
mnx b r;iy6HHHOH MHKpo(|)jiope TeryMema napa3HTa, a TaKxce GaKTepnn, npezi- 
nojioxcHTejibHO OTHOcnmHxcfl k cnnpoxeTaM. Cne^yeT OTMeTHTb, hto nojiyneH- 
Hbie JX2LHHUQ 3HaHHTeJIbHO paCIHHpflIOT npetfCTaBJieHHH o 6H0pa3H006pa3HH KH- 
UieHHOH MHKp0(f)J10pbI pbl6 H HX napa3HTOB. 

KaK noKa3aHO b HarneM nccjieflOBaHHH, rjiy6HHHan (JipaKUHH 6aKTepHH, ko- 
jiOHH3HpyiomHX TeryMeHT uecTO^bi h cjiH3HCTyio KHineHHHKa myKH, npe^CTaB- 
jieHa HecKOJibKHMH pa3HOBHaHOCTHMH KJieTOK, KOTopbie b p*me cjiynaeB nJIOTHO 
ajire3HpyiOTC5I K KOJIOHH3HpyeMbIM nOBepXHOCTHM H CneUH(j)HHeCKH OTJIHHaiOTCH 
no CBOHM MOp(J)OJIOrHHeCKHM 0C06eHH0CTHM OT nOBepXHOCTHOH (JipaKUHH 6aK- 
TepHH. TaK, kokkh b KHineHHHKe myKH Bcerjia npHKpenjmioTCH k anHKajibHOH 
MeM6paHe BcacbiBaiomHX h GoKajioBH^Hbix kjictok, a c noBepxHOCTbio meTOH- 
HOH KaHMbi aCCOUHHpOBaHbl HHTeBHAHbie 6aKTepHH. OneBHJIHO, 3TH 2 pa3HO- 
BHflHOCTH MHKpOOpraHH3MOB COCTaBJIHlOT ayTOXTOHHyiO KHUieHHyiO MHKpO(J)JIOpy 
myKH. Ha noBepxHOCTH TeryMeHTa T. nodulosus Mexmy mhkpotphxhhmh pacno- 
jiaraiOTcn uenoHKH najiOHKOBHAHbix 6aKTepnH h MHKpoopraHH3Mbi b BHjie najio- 
neK hjih cnnpajieH c 3aocTpeHHbiMH KOHuaMH, npnKpenjiHHCb b nepBOM cjiynae 
k anHKajibHOH MeM6paHe noKpoBOB nepBH, a bo btopom — k 6okobhm noBepx- 
hocthm MHKpOTpHXHH. 3th 2 pa3HOBH£HOCTH 6aKTepnn Ha6jno,aajiHCb jih6o no 
oxaejibHOCTH, jih6o BMecTe Ha Bcex oxaejiax Tejia (cKOJieKc h inenKa, cpemjne 
oxaejibi napa3HTa h hjichhkh co ccjjopMHpOBaHHbiMH nnuaMH) y Bcex H3yneHHbix 
HaMH T. nodulosus . flaHHbin cJ)aKT no3BOJineT npeanojioxoiTb, hto Bbimeonn- 
caHHbie 6aKTepHH npeacTaBJimoT HopMajibHyio MHKpocjxriopy T. nodulosus , acco- 
UHHpOBaHHyio c ero noBepxHOCTbio Han6ojiee npoHHO. V mopckhx pbi6 KaK 
npetfCTaBHTeJIH HOpMaJIbHOH CHM6HOHTHOH MHKpO(|)JIOpbI 6bIJIH OnncaHbl MHO- 
roHHCJieHHbie bh^h 6aKTepnn H3 poaa Vibrios. FIoHBHJiocb noHHTHe «KHmeHHan 
rpynna Vibrios» , h 6buio BbicKa3aHO npeanojioxceHHe, hto 6aKTepnn H3 otoh 
rpynnbi MoryT BbinojiHHTb Te xce (J)yHKUHH, hto h MOJiOHHO-KHCJibie 6aKTepnn 
no3BOHOHHbix (Hansen, Olafsen, 1999). 

noBepxHOCTHan MHKpocJiJiopa, KOJiOHH3HpyiomaH KOHueBbie oraejibi mhkpo- 
BOpCHHOK Ha nOBepXHOCTH KHineHHHKa myKH H MHKpOTpHXHH Ha nOBepXHOCTH 
nepBH, coctoht H3 npeo6jiaaaiomHx b 6aKTepnajibHOM coo6mecTBe kokkob h 
M ejiKHx najioneK, a Taioxe KOKKonajioneK, othochiiuixch k rpynne HaHo6aKTe- 
pHH. Bo3moxcho, HMeHHO 3Ta MHoroHHCJieHHaH rpynna 6aKTepnn cnHTe3npyeT 


543 



6ojibinyio nacTb npoTeojiHTHHecKHX h aMHJiojiHTHnecKHX (JiepMeHTOB, KOTopbie 
npHHHMaiOT ynacTHe b npoueccax nnmeBapeHHH xo3HHHa h napa3HTa (H3Beico- 
Ba, JlameBa, 2002; H3BeKOBa, 2003). BbipaxceHHan KOJiOHH3auHOHHaH cnoco6- 
HOCTb HaHoOaKTepHH, oneBM^HO, yKa3biBaeT Ha hx aBTOXTOHHoe nponcxoxmeHHe 
h, no-BH^HMOMy, oOecneHHBaeT hx ynacTHe b (J)opMHpoBaHHH MyK03H0H 6ho- 
njieHKH h peryjiHUHH ee cjjyHKUHOHajibHOH aKTHBHOCTH. flpyrne npejjCTaBHTejin 
nOBepXHOCTHbIX (|)paKUHH MHKpO(J)JIOpbI napa3HTa H X03HHHa TaiGKe JJOCTaTOHHO 
cxo>kh MOKjjy co6oh. Haum jjaHHbie noziTBepxmaiOTCfl h jjpyrHMH nccjiejjOBa- 
hhhmh. TaK, npn H3yneHHH MHKpo(J)jiopbi nHmeBapHTejibHO-TpaHcnopTHbix no- 
BepxHOCTeH KHineHHHKa myKH h napa3HTHpyK)mero b HeM T. nodulosus c o6enx 
HCCJie^OBaHHbix noBepxHOCTeH BbmejieHbi ojjHHaKOBbie (J)H3HOJiorHHecKHe rpyn- 
nbi OaKTepHH, cnocoOHbie o6pa30BbiBaTb kojiohhh Ha nHTaTejibHbix cpejjax (H3- 
BeKOBa, JlameBa, 2002). 

PaHee 6buio noKa3aHO, hto HeKOTopbie MHKpoopraHH3Mbi (cnKpoxera h cnn- 
pajieBHOTbie OaKTepnn) HapyiuaiOT CTpyKTypy smepoumoB pbi6, ojjhhm kohuom 
ohh npHKpenjiHiOTCH k smepoumaM, a zipyrHM — pa3flBHraiOT mhkpobopchhkh, 
pa3pymaH caMH kjictkh h hx rjiHKOKajiHKC (HaxaBa h jjp., 1982). Hh b paOcrrax 
jjpyrnx aBTopoB (Kuperman, Kuz’mina, 1994), hh b Harnnx HCCjiejjOBaHHHX He 
HaOjiicujajiocb KaKHX-jin6o noBpe^eHHH mhkpotphxhh h mhkpobopchhok, cbh- 
3aHHbix c jiOKajiH3auHeH OaKTepnajibHbix KjieTOK, hto eme pa3 noOTBepxmaeT 
ayTOXTOHHbiH xapaKTep KOJiOHH3HpyK>men MHKpoc})jiopbi. Hame MHeHHe nojj- 
TBepxc^aeTCH HCCjie^oBaHHHMH noBepxHOCTH TeryMeHTa TpeMamabi Gyliauchen 
nahaensis , b npouecce KOToporo Sbuio onncaHO 7 MopcJiojioniHecKHx pa3HOBHjj- 
HOCTen MHKpoopraHH3MOB, npn 3tom hhkbkhx H3MeHeHHH b CTpyKType Tery¬ 
MeHTa npn HajiHHHH MHKpocJmopbi h ee OTcyrcTBHH He HaOjuoflaJiocb (Hug- 
hes-Stamm et al., 1999). riocKOJibKy HopMajibHan CHMOnomHaH MHKpo(J)jiopa 
He jjojDKHa Bbi3biBaTb /jecTpyKTHBHbix H3MeHeHHH npn accounauHH c nnmeBa- 
pHTejibHO-TpaHcnopTHbiMH noBepxHOCTHMH (Tannock, 1999), to b cjiynae Hapy- 
HieHHH UeJTOCTHOCTH KJieTOK, nO-BH^HMOMy, C HHMH aCCOIJHHpyiOTCfl aJIJIOXTOH- 
Hbie ycjiOBHO-naToreHHbie hjih naToreHHbie SaKTepnn. 

B coBOKynHOCTH BbiHBJieHHbie CTpyKTypHbie h (JiyHKUHOHajibHbie oco6eHHO- 
CTH MHKpO(J)JIOpbI, KOJTOHH3HpyiOmeH TeryMeHT UeCTOZi;, n03BOJ15HOT COnOCTaBHTb 
hx c MHHHMajibHOH naToreHHOCTbio T. nodulosus juih CBoero xo3HHHa. Mhoto- 
HHCJieHHaH MHKpO(|)JIOpa C BbICOKOH (JiepMeHTaTHBHOH aKTHBHOCTbK), C(J)OpMH- 
poBaBinaHCH b npouecce koobojiiouhh napa3HTa h xo3HHHa, oOecneHHBaeT rejib- 
mhhtb BceM HaSopoM nHTaTejibHbix BemecTB jijih ero xcH3Heji;emejibHOCTH h TeM 
CaMbIM naTOreHHblH 3(|)(|)eKT CTaHOBHTCfl He TOJIbKO HeHyXCHbIM, ho h BpeflHblM, 
nocKOJibKy 6yjjeT HapymaTb OajiaHC b CHCTeMe «napa3HT—KHiueHHan mhkpo(|)jio- 
pa— xo3hhh». 3to noOTBepxjiaeTCH h bmcokhm MopcjDOJiorHHecKHM cxojjctbom 
MHK pOBOpCHHOK KHUieHHHKa H MHKpOTpHXHH TeryMeHTa, OHeBHJJHO, C(|)OpMHpO- 
BaBIIIHMCH npn aKTHBHOM B3aHMOJieHCTBHH C OaKTepHaJIbHbIMH CHM0HOHTaMH. 
flencTBHTejibHO, b cootbctctbhh c KOHuenunen cobmccthoh sbojiiouhh 6aKTe- 
pnajibHOH MHKpo(|)jiopbi h ee xo3neB (Lee, 1980), kjictkh xo3HHHa (b othhom 
cjiynae TeryMeHT uecTOjjbi) b HTore npno6peTaiOT TaKyio CTpyKTypy, KOTopan 
oOecneHHBajia 6bi BbicoKyio B03MOXHOCTb npHKpenjieHHH k hhm chmOhothhc- 
CKHX OaKTepHH. 

TaKHM o6pa30M, b pe3yjibTaTe npoBejieHHoro 3JieKTpoHHO-MHKpocKonHHe- 
CKOTO HCCJiejIOBaHHH MHKpO(|)JIOpbI, KOJIOHH3HpyiOmeH CJIH3HCTyiO KHineHHHKa 
myKH h noBepxHOCTb TeryMeHTa ee KHineHHoro napa3HTa T. nodulosus , Hapaay c 
yxce H3BeCTHbIMH npe^CTaBHTejIHMH KHineHHOH MHKpO(|)JIOpbI pbi6 (kokkh, 6aK- 
TepHH rpynnbi Vibrios , najiOHKOBH^Hbie OaKTepnn) HaMH BbiHBJieHbi He onncaH- 
Hbie paHee npe^CTaBHTejin HaHoOaKTepHH h cnnpoxeT. flpHHeM, ecjin cnnpo- 
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xe™ KOJiOHH3HpyiOT TOJibKo KHineHHHK myKH, to HaHoGaKTepnH oGnjibHO no- 
KpbiBaiOT anHKajibHbie oraejibi mhkpobopchhok KHiiieHHHKa h mhkpotphxhh 
napa3HTa. K ocoGchhocthm H3yHeHHbix mhkpobopchhok cjie/tyeT othccth cxojx- 
CTBO GaKTepHH B nOBepXHOCTHbIX (|)paKUHHX MHKp0(J)J10pbI napa3HTa H X03HHHa 
H CIieUH(J)HHHOCTb TJiyGHHHblX (fipaKUHH, nO-BH^HMOMy, npeACTaBJieHHbIX oGjIH- 
raTHblMH CHMSHOHTaMH COOTBeTCTByiOmHX OpraHH3MOB. B COBOKynHOCTH C JX&H- 
HbiMH apyrnx Hccjie^oBaTejien o 3HaHHTejibHOM BKJiajje MHKpo^Jiopbi, accouHH- 
poBaHHOH c noBepxHOCTbio rejibMHHTOB (H3BeKOBa, JIanTeBa, 2002; H3BeKOBa, 
2003), b 4)epMeHTaTHBHyio aKTHBHOCTb KHmeHHHKa nojiyneHHbie hbmh jtaH- 
Hbie CBH^eTejibCTByiOT o KOJiOHH3auHH TeryMeHTa T. nodulosus npejtcTaBHTejiHMH 
CneUH(J)H4eCKHX ayTOXTOHHbIX GaKTepHH. TaKHM 06pa30M, MOXHO KOHCTaTHpO- 
BaTb HajiHHne y uecTojt — KHuienHbix napa3HTOB myKH — HopMajibHon chmGh- 
ohthoh MHKpo(J)jiopbi, oGHTaiomen Ha noBepxHOCTH TeryMeHTa, oGjiajtaiomeH 
cneuHct)HHecKHMH Mop4)OJiorHHecKHMH ocoGeHHOCTHMH h oGecnenHBaiomeH 
roMeocTa3 rejibMHHTa h cGajiaHcnpoBaHHOCTb othohichhh b CHCTeMe napa- 
3HT—X03HHH. 

Mbi BbipaxcaeM HCKpeHHioio npH3HaTejibH0CTb coTpyjtHHKy HHCTHTyTa KJie- 
TOHHoro h BHyTpnKjieTOHHoro CHM0HO3a YpO PAH KaH^H^aTy 6nojiorHHecKHX 
HayK JI. B. KoB6biK 3a KOHcyjibTauHH no yjibTpacTpyKTypHOMy CTpoeHHio MHKpo- 
OpraHH3MOB. 

PaGoTa BbinojiHeHa npn (j)HHaHCOBOH no/mepxKe PoccHHCKoro (J)OH,aa cj)yH- 
^aMeHTajibHbix nccjieaoBaHHH (npoeKT Nq 03-04-48271). 
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INDIGENOUS MICROFLORA ASSOCIATED WITH THE TEGUMENT 
OF TRIAENOPHORUS NODULOSUS (CESTODA) 

AND THE INTESTINE OF ITS PIKE HOST 
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SUMMARY 

Investigations of the indigenous microflora associated with the mucous intestines of fish 
and its cestode parasites have been for the first time carried out using the methods of trans¬ 
mission and scanning electron microscopy. New data on the bacterial biodiversity in the 
cestode and its fish host are obtained. Nanobacteria and spirochaetes are for the first time 
revealed in a fish host together with the previously known bacteria forming the intestinal 
microflora of fish. Spirochaetes were shown to be associated with the intestines of a pike 
host only, while nanobacteria cover abundantly the surface of the apical parts of the intesti¬ 
nal microvilli and the apical parts of the microtriches in the cestode tegument. The simila¬ 
rity of the bacterial floras associated with the apical surface of the parasite tegument and 
the intestine of the host should be noted. At the same time, deeper bacterial communities 
represented by obligate symbionts are specific. Thus, there is a normal indigenous microflo¬ 
ra in cestodes, associated with the tegumental surface. This symbiotic microflora has speci¬ 
fic morphological features and provides the balance of relations in the parasite-host system. 
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